The influence of hypoxemia on tritiated digoxin plasma kinetics and tissue distribution in the conscious dog.
The goals of this study were to document the effect of hypoxemia on the distribution of digoxin in conscious dogs. For this purpose, 6 beagles were exposed to air and 6 others to an atmosphere containing 10% O2, to generate a PaO2 equal to 46.3 +/- 0.3 mmHg (mean +/- SEM). The animals received 25 micrograms/kg of digoxin containing 2.17 micrograms/kg of 3H-digoxin, and then blood and urine samples were collected over the next 48 h, at which time they were killed to determine digoxin concentrations in several tissues. Five additional beagles were used to assess the influence of hypoxemia on the blood perfusion to these tissues using radioactive microspheres. The results, expressed as digoxin equivalents, indicated that hypoxemia increased the digoxin apparent volume of distribution (2.85 +/- 0.10 versus 2.01 +/- 0.11 L/kg; p less than 0.001) and the time required to achieve this distribution (9.7 +/- 1.4 versus 2.6 +/- 0.3 h; p less than 0.01). As digoxin clearance was not influenced by hypoxemia, the half-life was increased from 25.2 +/- 1.5 to 33.4 +/- 1.3 h (p less than 0.01). With hypoxemia, digoxin concentrations increased significantly in the brain and diaphragmatic muscle, but only marginally in other organs, including the heart, the latter despite a significant increase in blood flow. It is concluded that hypoxia does change digoxin disposition but does not increase digoxin heart concentrations. Therefore, factors other than changes in digoxin plasma kinetics and heart distribution may be responsible for the decrease in digitalis tolerance during hypoxemia.